By EDWARD F. BLAND, M.D.
T HE PAST five years have witnessed a widespread renewal of interest in operations for mitral stenosis. Our surgical colleagues have pushed forward with courage, skill, and notable success, their efforts to relieve the obstructed mitral orifice. It is the purpose of this report to review briefly the background of this revival, to summarize the more recent developments and, with the cooperation of those most concerned, to appraise the results and the risks involved. Our interest is primarily from the point of view of the patient and his physician; surgical technics are not our concern.
EARLY CONTRIBUTIONS A capitulation of the attempts in the past to break down the barrier of stenotic valves is a fascinating exposition of boldness, persistence, and futility. Until the turn of the century the prevailing views as to the surgical sanctity of the heart were epitomized by the renowned Billroth in 1883: "Let no man who hopes to retain the respect of his medical brethren dare to operate on the human heart." However, the advent of asepsis, experimental laboratories, and another century opened new vistas. It was Sir Thomas Lauder Brunton (of amyl nitrite fame) who proposed in 1902 the possibility of surgical intervention for mitral stenosis. Although this precipitated a vigorous and somewhat sarcastic editorial in the next issue of the London Lancet of that year,"1 it served to stimulate further the experimental approach which had already demonstrated in animals the feasibility of such a From the Massachusetts General Hospital, Boston, Mass. 290 procedure (Klebs, 1876) , and led to the subsequent studies of MacCallum (1906) , Cushing and Branch (1908) , Bernheim (1909) , and Schepelmann (1912) . Thus was the stage set for the first attempt in a human being by Doyen in 1913 . Instead of a patient with mitral stenosis, he chose a young woman of 20 with congenital pulmonary stenosis, and he attempted to relieve the obstruction with a tenotome knife passed through the right ventricle. The patient expired a few hours later and necropsy revealed a tubular narrowing of the conus (as is often the case) rather than a localized stenosis of the valve.
A year later Tuffier (1914) exposed the heart of a young man with advanced aortic stenosis. It was his intention to insert a knife above the aortic ring and incise the stenosed valve, but during the operation this plan was abandoned. Instead, dilatation of the stenosed orifice was accomplished by invaginating the wall of the aorta with the forefinger. The 11 years, had been observed for eight months at the House of the Good Samaritan (Boston) with recurring episodes of acute dyspnea and hemoptysis, and because of the increasing gravventricle and an attempt made to incise each cusp of the obstructing mitral ring. Although the postoperative state was critical, the patient survived, but the signs of mitral stenosis persisted; the diastolic murmur was slightly altered and there was a prolongation of her systolic murmur. She lived four and a half years after operation, but her activities were seriously limited and she required hospitalization on several occasions for rest and treatment. She finally succumbed with bronchopneumonia and extensive congestion of the lungs.
Necropsy revealed moderate stenosis of the valve, but the orifice admitted a bougie 4 cm. in circumference. The site of the previous incision was easily recognized by a defect in the thickened rolled edge of the valve ring joined towards the base by a thinner membranelike structure ( fig. 1 ). There seemed no doubt the orifice had been enlarged by the operation. Furthermore COLLATERAL PROCEDURES Discouraged by the prohibitive mortality of the earlier efforts to relieve mitral stenosis by a direct approach, others sought an indirect solution to the problem.
A special challenge was presented by those patients with high grade stenosis, little or no cardiac enlargement, and recurring (sometimes fatal) attacks of acute pulmonary congestion and hemorrhage. Their disability clearly involves extreme pulmonary hypertension behind an obstructed valve outlet, secondary alterations in the lungs, and a strong right ventricle. Under conditions of stress, tachycardia, and increased blood volume the augmented activity of the hypertrophied right ventricle floods the lungs whose outlet is fixed by the narrowed mitral orifice. Under these circumstances pulmonary edema and hemorrhage are inevitable. It is an acute increment in the already excessive pulmonary pressure which is responsible for this vascular crisis within the lungs ( fig. 3 expected, of respect for the risks involved and of the uncertainties of the future.
In regard to technic, all agree that the approach through the left atrial appendage is safest and surest. Most surgeons prefer digital dilatation. with "finger-fracture" when possible, as less risky than incision in a blind field with a valvulotome. It is clear, however, that each method has a place. In general, calcified valves fracture more readily than heavily scarred and gristly structures. Unfortunately, a few are encountered for which neither method is adaptable. In the author's clinic the follow- Figure 5 illustrates the most favored procedure, so-called "finger-fracture valvuloplasty" (Harken) . It has been emphasized by Harken and his associates, and substantiated by others, that incision in the region of the anterior cusp is followed by far greater regurgitation than is an operation on the posterior cusp (selective insufficiency) or resection of the immobilizing commissure bridges.40 Bailey obliterated commissures which favors (in agreement with Harken) less regurgitation and more effective valve function so-called "commissurotomy" (Durant) , as shown in figure 6 .A 33 34 More recently a less descriptive but more inclusive term, "stenotomy," has been suggested for both procedures (Alroy) .
An ingenious and different approach has been undertaken by Murray. A cardioscope is passed through the left ventricle, and the mitral valve is resected. In order to compensate for the resulting regurgitation, a sling-like structure composed of a section of vein, everted and supported with a length of tendon, is suspended on the ventricular side of the orifice for a ballvalve action. Of 10 patients, there were eight survivors. It would seem, however, that this procedure is too complicated and too unphysiologic to offer promise.
For the special purpose of this report a survey of the experiences in selected centers in this country and abroad indicates that during the past three years, 352 patients with mitral stenosis have been operated upon, and from collateral reports of operations elsewhere it is quite likely that the total now approaches 500 cases.
An early and dramatic improvement has occurred in the majority of patients. Further clinical observation and catheter studies support the substantial benefits predicted from the early improvement.26 29 
SELECTION OF CASES
The selection of patients for either of these formidable procedures must of necessity rest largely with the internist and cardiologist. This aspect has been emphasized recently by Harken and co-workers.39 I am indebted to the internists intimately associated with the surgeons listed in table 2 for their opinion and criteria in the selection of patients.
In general it is agreed that the most suitable cases are those with a high degree of mitral 40) are the factual data of Grant on the after-history of 1000 soldiers invalided from the British Army after World War I with valvular heart disease. During the 10 year period of observation he found that in those with mitral stenosis:
"The prognosis in cases with signs of early stenosis is good and in them exercise tolerance is best and cardiac enlargement least; about half live uneventfully and unchanged, only a small proportion, about 5 per cent, develop auricular fibrillation and congestive failure, and about 10 per cent die within 10 years. In the presence of great cardiac enlargement and congestive failure the prognosis is bad, very few cases displaying these signs survive the 10 years; the average of life is four to five years."
Further data on the adult age groups by decades are needed and will soon be available, but for the moment a formidable operationupon the mitral valve had best be reserved for those in need of relief and the benefits to date justify the risk involved. On the contrary, for those with little or no disability the operation seems illogical and ill advised. The possible creation in this group of an uncertain element of regurgitation and the hazards of premature auricular fibrillation and embolism render the procedure unacceptable as a purely preventive measure. The ultimate solution for the majority of these patients is more subtle than the simple correction of a mechanical defect: their problem involves also a diseased myocardium, and their fate is inexorably linked with the vagaries of their rheumatic state.
SUMMARY
The renewed interest in surgery for mitral stenosis is reviewed and the progress of the past five years summarized. The The circulatory aspects of pulmonary insufficiency were studied by cardiac catheterization in 18 patients with chronic hypertrophic vesicular emphysema. The pressures found in the right side of the heart in cases of emphysema without heart failure were normal. In the presence of right ventricular failure, there was elevation of the ventricular pressure and of the mean intra-auricular pressure, as well as of the peripheral venous pressure. The right heart pressure was found to be lower in the sitting position than in the supine position, in opposition to the views of Sir Thomas Lewis.
Cardiac output in cases of emphysema without failure is also normal. The findings of McMichael and Sharpey-Schafer on cardiac output, the lack of value of digitalization in right heart failure and of the presence of a "hyperkinetic circulation" in patients with emphysema were not confirmed. They believed the fullness of the neck veins to be mechanical, due to a rise in intrapleural pressures from negative values to those approaching zero. In the article "Surgery for Mitral Stenosis. A Review of Progress," by Dr. Edward F. Bland (5: 290, 1952 ), the following changes should be read in table 2: the footnote "jOperations by Drs. J. G. Scannell and R. Warren" applies to the entry "Author's series (Boston)" rather than to the "Totals." Please note that Dr. Warren has no middle initial.
